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Study of Pulsed Discharge Characteristic of Methyl Iodide Mixture Gas
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Abstract Study of pulsed discharge characteristic of methyl iodide mixture gas is important for pulsed chemical
oxygen iodine laser. The pulsed discharge profile of current and voltage, break voltage and peak voltage, deposited
energy were studied and the trends were obtained. Break voltage and peak voltage goes linearly with product of
pressure, interelectrode gap, initial voltage, and deposited energy goes linearly with product of pressure, discharge
volume and initial energy deposited in the capacitance.
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Fig. 1 Profiles of discharge current and voltage (a) and discharge power (b) at impedance mismatching
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Fig. 2 Profiles of discharge current and voltage (a) and discharge power (b) at impedance matching
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Fig. 5 Relationship of break /peak voltage and
PdU, at different peak capacitances
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PdU, at constant peak capacitance
K7 W 7RSS B b A Ak S i e
TR A K s H B W (B F TR BB P U, CRUE S 1% 1)
R0 46 F T B SR AR B AR A G &R XA R TR A R
PRAR IF A5 5 I P 8 Al M AR, T A8 AR 30 B BE AT T

/NI 2E 5
18
= CH,I+N, .
16+ i
* CH,I+CO, P
14+ 0o
%% o "
& 12} C o
210t T R
S e am I“
8 u b’

5 10 15 20 25 30 35 40 45
PdU, /(133.322 X 10 Pas cm *kV)

7 WEfEHEER PAU, 1K &
Fig. 7 Relationship of peak voltage and PdU,

3.3 ENHEREMR

AUV B BRAT D T R RE B A TR BT FERE B Y
R/NEIA IR & AR A RE R .t DAt T LA
PR TEARE S . AR SCIRL7 14550, Uik
A AR Y BE I 3% 5 MR A = TR R BRI AR Y
Js 5t 3R FRER PR AR 5% 3 J R 20 HU0R AR MO 2 &8
IR TE AR (R AL L A0 28 0 Bl A O A A A
BUAA R SR E A M RE R 2 Z D, B r R P
SR SRR BV R B D R A A L A RE R AR
AR I3 AT A GE T o0 A P DL 8. e B
foe /TR R e/ — SR A B TR 5 M Ik i R
ABERES R O R PV R 56 R R BB
MR R AR M SRR . B 5 LB B D
JETEARE 5B 46 A% AE AN AR BE B B0 NOZAFAE
HfOC AR B 12 55 40 v T R E R A B RN AT
Ko WLt A e SR PVE, 19704 &, WL K

0202012-3



i &

# ot

9., MIE 9 FTLLES] . E AR S5 PVE, Lt
KAWL, M BT RAER G R & Ak
B TR & S A FR e TR 5 S0 AR 9 Jk o 8 Pl 3 A B
it AR A ] — R

6_
5_ L ]
a4t s .
= i, """ . [
M3t it - . :I
] = :!:-.
2t s 0 F
4 }l .
1+ ol | B
s
0

0 10 20 30 40 50 60
PV/(133.322 Pa * L)
Bl 8 Fkm i AR PV AR L 36 R
Fig. 8 Relationship of deposited energy and PV

6.
5_ -
4+ .-.' "
S e
[x}3- ..;‘-.- L ™H
2 ",'n'-“
l'éi'-'

0 100 200 300 400 500
PVE, /(J » 133322 Pa + L)
&9 Fkohysm i AR R RE PVE, 724 HR
Fig. 9 Relationship of deposited energy and PVE,
SR T BT A0 4 R 4R 5 AN AN [l S G 4% 1
T S 56 B 0 A )1 B0 AS [ AP IR A AR S5
HlmnE 10 fros. wTRLE R AR IR AUk
Ao ) 3 A R i AH S T AR R s R . AT AR Y S
BRI A B8 AR B TR A SO A AR R R
FHBE TR A A A I8 1 0 £k Fi 2 L O Ak Tk o ke f 1) S
B A AN 43 A7 06 A v 25 R G i R B0 B AL 18

]l =large volume discharge CH,I/N, mixture
5| *large volume discharge CH,J/CO, mixture
4+ a " -

= I [ 1

E 3 g:'? L -I"’=

00 l(I)O 260 3I00 460 560
PVE, /(J » 133.322 Pa » L)
[ 10 WAk B 25 AN [ B fk s F 3 A i B
PVE, B2 LK 5
Fig. 10 Relationship of deposited energy and

PVE, at different peak capacitances

FIE 11, X 11,10, % B0 Ak v 28 5 92 5 i T
A BB /0 A BB A DG . b TR 988 A RE i S
HLE M & o PVE, BRIV Gt dii it PVE, /Feu,
VE R A b A0 A B BEBE PVE,/Fen 1728 46 43
i W 12 froR . v LAE B B DATLH 8 3 8 DA
SRR AR P RIE A SR I T ACRE S R
S AR R A S5 ) R e A Y
T RS K 38 R A LA R A 4598 .

[ =large volume discharge CH.I/N, mixture

5| *large volume discharge CH:ZI/C\@2 mixture
4 i A
2 A - 4- “
& 3 At
Il‘ -
2t =

1t aﬁ-" -
00100 200 300 400 500
PVU, /(J-133.322 PasL)

B 11 Wb H 25 1 e A bk g H T A o Bl
PVE, 746X &
Fig. 11 Relationship of deposited energy and

PVE, at constant peak capacitance

di = CH,IN,
5t * CH,/CO, .
S - ., Sag
SE e o
-i E‘-.
2t ‘*1,
il .ﬂ-" p

00 ZIO 46 6b 8I0 160
PVE, /F,,  /[J*133.322 PasL /(mmole*s)]

0/ cHgl

B 12 kb i A BEREBE PVE, /Fon, i HIZE LK R
Fig. 12 Relationship of deposited energy and PVE, /Ft‘1131

4 4% ®

e TR TR A b R P 4 o, S T
HL AT L T R IE T B e TR 4 2 1A ok o
o R R EE A B B 5 5000 B M O L % A O
BRI, 75 o o R RV G Pl 5 1
FE 3% Py MR [ 5 PR FE % 1 T L 2 B 1k 5%
F T AR B 150U R 3 R M I TR ) e
REHNRBUE AT R R, WK
B LU Al Hh 7 1 SR /N o K o L A R i1 2
LR A — 5 SR B o 1 B SR & SR K
oA B 1 25 AL B R AT S0 L R R R AR K

0202012-4



CRCE LIRS RN LN QUL i R R Tl

5 F X

1V. M. Borisov, A. Yu Vinokhodov, V. A. Vodehits e al..
Development of high-power KrF lasers with a pulse repetition rate
up to 5 kHz[J]. Quantum Electron. . 2000, 30(9); 783~786

2 Huang Biao, Wang Yuzhi. Preionization conditions for the
homogeneous formation of pulsed avalanche discharge in TEA
COy laser[J]. Chinese J. Lasers, 1993, A20(6);: 426~429
WO, LA, TEA COp BOGER o ¥y 50 kb il i i) 191 L 5 2%
PRI, w E ok, 1993, A20(6); 426~429

3 1. L. Butzykin, S. D. Velikanov, P. A. Evdokimov e al..
Experimental study of pulse-periodic DF laser operation with up
to 1,200 Hz repetition rate and about 25 W average power[ C]J.
SPIE, 2001, 4184; 162~165

4 Tang Shukai, Duo Liping, Yu Haijun et a/.. Experimental study
of combustor of combustion-driven all gas-phase iodine laser[ J].
Chinese J. Lasers, 2009, 36(6): 1403~1406
R, WM, TR & REIKE S O e s
SEFFEL]]. FE# L. 2009, 36(6): 1403~1406

5 Tang Shukai, Duo Liping, Jin Yuqi e al.. Small signal gain

measurement of combustion-driven all gas-phase iodine laser[ ] ].
Chinese J. Lasers, 2010, 37(7): 1704~1707

R, WM, & EH % RIS BUEOE 1 /ME S R
MR, v @k, 2010, 37(7); 1704~1707

Li Liucheng, Tang Shukai, Duo Liping. Research progress of

o

atomic iodine generation[ J]. Laser & Optoelectronics Progress ,
2010, 47(9): 091406
ZE, BB, 2N, R FRAESARERI] mks
Kb F U &, 2010, 47(9): 091406

7 Duo Liping, Li Guofu, Yu Haijun e al.. Study of pulsed
discharge of gases simulated in N,-chemical oxqgen-iodine laser
[J]. Chinese J. Lasers, 2009, 36(9) . 2315~2318
Zuid, FEE, FBE % S NS B BOR R IR & Ak
Wk whik H 28 7R (0], F B ok, 2009, 36(9): 2315~2318

8 Li Guofu, Yu Haijun, Duo Liping et al.. Pulse operation of
chemical oxygen-iodine laser by pulsed gas discharge with the
assistance of spark pre-ionization[]J]. Chin. Phys. Lett. . 2009,
26(11). 114201

0202012-5



